Genetic analysis of in vitro shoot regeneration from cotyledonary petioles of Brassica oleracea.
Diallel analysis was used to investigate the genetic control of in vitro shoot regeneration in Brassica oleracea. Twelve doubled haploid (DH) lines, selected to include a range of genotypes with differing shoot regeneration potentials, were crossed reciprocally to produce 132 F(1) and 12 selfed, DH families. Cotyledonary petioles from 4-day-old seedlings, from all families, were excised and maintained on MS medium supplemented with 2 mg/l BAP. Explants were scored after 44 days for both the presence or absence of shoots and the number of regenerating shoots per explant. Diallel analysis showed both shoot regeneration and the production of multiple shoots to be controlled by additive and dominant gene effects, with additive effects being more important. Additive gene effects accounted for 71% and 77% of the genetic variation observed within the diallel for shoot regeneration and multiple shoot regeneration, respectively. By investigating the shoot regeneration potential of subsequent backcross and F(2) populations, the ability to introduce and increase shoot regeneration potential into otherwise recalcitrant lines was demonstrated.